This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



THIS 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 

A01N 43/70 // (A01N 43/70, 41:10, 41:04) 



Al 



(11) International Publication Number: WO 95/28839 

(43) International Publication Date: 2 November 1995 (02.11.95) 



(21) International Application Number: PCT/GB 95/00721 

(22) International Filing Date: 30 March 1995 (30.03.95) 



(30) Priority Data: 

08/231,219 



22 April 1994 (22.04.94) 



US 



(71) Applicant: ZENECA LIMITED [GB/GB]; 15 Stanhope Gate, 

London W1Y 6LN (GB). 

(72) Inventors: LAKE, Byron, Harvey; 1 Knolltop Court, Novato, 

CA 94945 (US). PURNELL, Trevor, John; 1 Byron's Farm 
Cottages, Dippenhall Street, Crondall, Farnham, Surrey 
GU10 5PE (GB). 

(74) Agents: WATERMAN, John, Richard et al.; Zeneca Agro- 
chemicals, Jealott's Hill Research Station, P.O. Box 3538, 
Bracknell, Berkshire RG12 6YA (GB). 



(81) Designated States: AM, AT, AU, BB, BG, BR, BY, CA t CH, 
CN, CZ, DE, DK, EE, ES, FI, GB, GE, HU, JP, KE, KG, 
KP, KR, KZ, LK, LR, LT, LU, LV, MD, MG, MN, MW, 
MX, NL, NO, NZ, PL, PT, RO, RU, SD, SE, SI, SK, TJ, 
TT, UA, UZ, VN, European patent (AT, BE, CH, DE, DK, 
ES, FR, GB, GR, IE, IT. LU, MC. NL, PT, SE), OAPI 
paten: fBF, BJ, CF, CG, CI, CM, GA, GN, ML, MR, NE, 
SN, TD f TG), ARIPO patent (KE, MW, SD, SZ, UG). 



Published 

With international search report 



(54) Title: SYNERGISTIC HERBICIDAL COMPOSITION AND METHOD OF USE THEREOF 



(57) Abstract 



A synergistic herbicidal composition comprising (a) 2-(2 , -nitro-4'-methylsulfonylbenzoyl)-l,3-cyclohexanedione or 2-(2*-nitro-4*- 
methylsulfonyloxybenzoyl)-l,3-cyclohexanedione and (b) 2<hloro-4-emylamino-6^isopropylamino-S-tria2ine. Also disclosed is a method 
of controlling undesirable vegetation by applying an effective amount of such composition to the locus of the vegetation to be controlled. 



Aventis CrcpScienee GmbH 
PfltPJi^uAjzer^ K 801 

Vorg. — 



Eing. 2<t. Juli 2001 



o wv. . 

O ablegen 

n Vert, wie Vorq. / angegeb. 



BNSDOC1D: <WO 9528839A 1_l_> 



FOR THE PURPOSES OF INFORMATION ONLY 

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT Austria 

AU Australia 

BB Barbados 

BE Belgium 

BF Burkina Faso 

BG Bulgaria 

BJ Benin 

BR Brazil 

BY Belarus 

CA Canada 

CF Central African Republic 

CG Congo 

CH Switzerland 

CI Cdte d'lvoirc 

CM Cameroon 

CN China 

CS Czechoslovakia 

CZ Czech Republic 

DE Germany 

DK Denmark 

ES Spain 

FI Finland 

FR France 

GA Gabon 



GB 

GE 

GN 

GR 

HU 

IE 

IT 

JP 

KE 

KG 

KP 

KR 

KZ 

LI 

LK 

LU 

LV 

MC 

MD 

MG 

ML 

MN 



United Kingdom 


MR 


Mauritania 


Georgia 


MW 


Malawi 


Guinea 


NE 


Niger 


Greece 


NL 


Netherlands 


Hungary 


NO 


Norway 


Ireland 


NZ 


New Zealand 


Italy 


PL 


Poland 


Japan 


PT 


Portugal 


Kenya 


RO 


Romania 


Kyrgystan 


RU 


Russian Federation 


Democratic People's Republic 


SD 


Sudan 


of Korea 


SE 


Sweden 


Republic of Korea 


SI 


Slovenia 


Kazakhstan 


SK 


Slovakia 


Liechtenstein 


SN 


Senegal 


Sri Lanka 


TO 


Chad 


Luxembourg 


TG 


Togo 


Latvia 


TJ 


Tajikistan 


Monaco 


TT 


Trinidad and Tobago 


Republic of Moldova 


UA 


Ukraine 


Madagascar 


US 


United Stales of America 


Mali 


UZ 


Uzbekistan 


Mongolia 


VN 


Viet Nam 



BNSDOCIO: <WO 9528839A1 I > 



WO 95/28839 



PCT/GB95/00721 



SYNERGIS TIC HERBTCIDAT. fDMPOSITTON AWn 
METHOD OF USE THEREOF 



Field of the Tnvpntinn 

In one aspect the present invention is directed to a 
synergistic herbic^dal composition comprising (a) 2-(2'-nitro- 
4'-methylsulfonylben2oyl)-i,-- C yclohexanedione or 2-(2'-nitro- 
4'-methylsulfonyloxyben2oyl)-i,3-cyclohexanedione; and (b) 
2-chloro-4-ethylamino-6-isopropylamino-S-triazine. in another 
aspect, the present invention is directed to a method of 
controlling the growth of undesirable vegetation by applying 
an herbicidally effective amount of such synergistic composi- 
tion to the locus of such vegetation. 

Backgroun d of the Invention 

The protection of crops from weeds and other vegeta- 
tion which inhibit crop growth is a constantly recurring 
problem in agriculture. To help combat this problem, 
researchers in the field of synthetic chemistry have produced 
an extensive variety of chemicals and chemical formulations 
effective in the control of such unwanted growth. Chemical 
herbicides of many types have been disclosed in the literature 
and a large number are in commercial use. 

In some cases, active herbicides have been shown to 
be more effective in combinaticii than when applied ^individu- 
ally. The result is often termed "synergism" , since the 
combination demonstrates a potency or activity level exceeding 
that which it would be expected to have, based on a knowledge 
of the individual potencies of the components. The present 
invention resides in the discovery that certain cyclohexane- 
diones and 2-chloro-4-ethylamino-6-isopropylamino-S-triazine- 
(atrazine) , already known individually for their herbicidal 
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potency, display a synergistic effect when applied in combina- 
tion. 

The compounds forming the combination which is the 
subject of the present invention are independently known in 
the art for their effects on plant growth. Thus, 2-chloro-4- 
ethylamino-6'-isopropylamino-S-triazine, commonly known as 
atrazine, is commercially sold under various trade names, and 
is described in the Herbicide Handbook of the Weed Science 
Society of America, 5th Edition, 1983; 2- (2 ' -nitro-4 ' -methyl- 
sulf onylbenzoyl) -i, 3-cyclohexanedione is disclosed in United 
States Patent 5,006,158 to Carter et al; and 2- (2 ' -nitro-4 ' - 
methylsulfonyloxybenzoyl-i, 3-cyclohexanedione is disclosed in 
United States Patent 5,089,046 to Lee et al. 

Description of the Invention 

In one aspect, the present invention is directed to 
a synergistic herbicidal composition comprising (a) 2-(2'- 
nitro-4'methylsulfonylbenzoyl)-l, 3-cyclohexanedione ("NMSC") 
or 2- (2 '-nitro-4' -methylsulf onyloxybenzoyl)-l, 3-cyclohexane- 
dione ("NMSOC"); and (b) 2-chloro-4-ethylamino-6-isopropyl- 
amino-S-triazine. 

In another aspect, this invention is directed to a 
method of controlling undesirable vegetation applying to the 
locus of such vegetation a synergistic composition comprising 
(a) 2- (2 ' -nitro-4 ' -methylsulf onylbenzoyl) -1 , 3-cyclohexanedione 
or 2- (2 ' -nitro-4 ' -methylsulf onyloxybenzoyl) -1 , 3-cyclohexane- 
dione; and (b) 2-chloro-4-ethylamino-6-isopropylamino-S- 
triazine. 

The terms "synergism" and synergistic" are used 
herein to convey the result observed when a combination of 
herbicides demonstrates a potency in excess of that which the 
combination would be expected to produce based upon the 
potencies of each herbicide applied separately. 
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The term "herbicide", is used herein to denote a 
compound which controls or modifies the growth of plants. The 
term "herbicidally effective amount" is used to indicate the 
quantity of su~h a compound or combination of such compounds 
which is capab^s of producing a controlling or modifying 
effect. Controlling or modifying effects include all devia- 
tions from natural development, for example: killing, retar- 
dation, leaf burn, albinism, dwarfing and the like. The term 
"plants" refers to all physical parts of a plant, including 
seeds, seedlings, saplings, roots, tubers, stems, stalks, 
foliage and fruits. 

In the compositions of this invention, the weight 
ratio of component (a) to component (b) at which the herbici- 
dal response is synergistic, lies within the range of between 
about 1:50 and about 1:1, and is preferably between about 1:40 
and about 4:5. 

Application rates will depend upon the particular 
plant species and degree of control desired. In general, the 
compositions of the invention are most efficiently employed at 
a rate of 0.001 to 5 pounds per acre (0.001 to 5 kilograms, per 
hectare) . 

The compositions of this invention are useful as 
herbicides, demonstrating synergistic activity for the control 
of undesirable vegetation. The compositions can be formulated 
in the same manner in which herbicides are generally formu- 
lated. The compounds may be applied either separately or 
combined ar part of a two-part herbicidal system. 

The object of the formulation is to apply the 
compositions to the locus where control is desired by a 
convenient method. The "locus" is intended to include soil, 
seeds, and seedlings, as well as established vegetation. 

The composition employed in the practice of the 
present invention can be applied in a variety of ways known to 
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those skilled in the art, at various concentrations. The 
composition is useful in controlling the growth of undesirable 
vegetation by pre-emergence or post-emergence application to 
the locus where control is desired* In practice, the composi- 
tion is applied as a formulation containing the various adjuv- 
ants and carriers known to or used in the industry for facili- 
tating dispersion. The choice of formulation and mode of 
application for any given compound may affect its activity, 
and selection will be made accordingly. The compositions of 
the invention may thus be formulated as granules, as wettable 
powders, as emulsifiable concentrates, as powders or dusts, as 
flowables, as solutions, suspensions or emulsions, or in 
controlled-release forms such as microcapsules. These formu- 
lations may contain as little as about 0.5% to as much as 
amount 95% or more by weight of active ingredient. The opti- 
mum amount for any given compound will depend upon the nature 
of the seeds or plants to be controlled. 

Wettable powders are in the form of finely divided 
particles which disperse readily in water or other liquid 
carriers. The particles contain the active ingredient 
retained in a solid matrix. Typical solid matrices include 
fuller's earth, kaolin clays, silicas and other readily wet 
organic or inorganic solids. Wettable powders normally 
contain about 5% to about 95% of the active ingredient plus a 
small amount of wetting, dispersing, or emulsifying agent. 

Emulsifiable concentrates are homogeneous liquid 
compositions dispersible in water or other liquid, and may 
consist entirely of the active compound with a liquid or solid 
emulsifying agent, or may also contain a liquid carrier, such 
as xylene, heavy aromatic naphthas, isophorone and other non- 
volatile organic solvents. In use, these concentrates are 
dispersed in water or other liquid and normally applied as a 
spray to the area to be treated. The amount of active 
ingredient may range from about 0.5% to about 95% of the 
concentrate. 
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Granular formulations include both extrudates and 
relatively coarse particles, and are usually applied without 
dilution to the area in which suppression of vegetation is 
desired. Typical carriers for granular formulations include 
sand, fuller's earth, attapulgite clay, bentonite clays, 
montmorillonite clay, vermiculite, perlite and other organic 
or inorganic materials which absorb or which can be coated 
with the active compound. Granular formulations normally 
contain about 5% to about 25% active ingredients which may 
include surf ace-active agents such as heavy aromatic naphthas, 
kerosene and other petroleum fractions, or vegetable oils; 
and/ or stickers such as dextrins, glue or synthetic resins. 

Dusts are free-flowing admixtures of the active 
ingredient with finely divided solids such as talc, clays, 
flours and other organic and inorganic solids which act as 
dispersants and carriers. 

Microcapsules are typically droplets or granules of 
the active material enclosed in an inert porous shell which 
allows escape of the enclosed material to the surroundings at 
controlled rates. Encapsulated droplet are typically about 1 
to 50 microns in diameter. The enclosed liguid typically 
constitutes about 50 to 95% of the weight of the capsule, and 
may include solvent in addition to the active compound. 
Encapsulated granules are generally porous granules with 
porous membranes sealing the granule pore openings, retaining 
the active species in liquid form inside the granule pores. 
Granules typically range from l millimeter to 1 centimeter, 
preferably l to 2 millimeters in diameter. Granules are 
formed by extrusion, agglomeration or prilling, or are 
naturally occurring. Examples of such materials are vermicu- 
lite, sintered clay, kaolin, attapulgite clay, sawdust and 
granular carbon. Shell or membrane materials include natural 
and synthetic rubbers, cellulosic materials, styrene-butadiene 
copolymers, polyacrylonitriles, polyacrylates, polyesters, 
polyamides, polyureas, polyurethanes and starch xanthates. 
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Other useful formulations for herbicidal appli- 
cations include simple solutions of the active ingredient in a 
solvent in which it is completely soluble at the desired 
concentration, such as acetone, alkylated naphthalenes, xylene 
and other organic solvents. Pressurized sprayers, wherein the 
active ingredient is dispersed in finely-divided form as a 
result of vaporization of a low boiling dispersant solvent 
carrier may also be used. 



Many of these formulations include wetting, 
dispersing or emulsifying agents. Examples are alkyl and 
alkylaryl sulfonates and sulfates and their salts; polyhydric 
alcohols; polyethoxylated alcohols; esters and fatty amines. 
These agents when used normally comprise from 0.1% to 15% by 
weight of the formulation. 



Each of the above formulations can be prepared as a 
package containing the herbicide together with other 
ingredients of the formulation (diluents, emulsif iers , 
surfactants etc.). The formulations can also be prepared by a 
tank mix method, in which the ingredients are obtained 
separately and combined at the grower site. 

These formulations can be applied to the areas where 
control is desired by conventional methods. Dust and liquid 
compositions, for example, can be applied by the use of power- 
dusters, boom and hand sprayers and spray dusters. The formu- 
lations can also be applied from airplanes as a dust or a 
spray or by rope wick applications. To modify or control 
growth of germinating seeds or emerging seedlings, dust and 
liquid formulations can be distributed in the soil to a depth 
of at least one-half inch below the soil surface or applied to 
the soil surface only, by spraying or sprinkling. The formu- 
lations can also be applied by addition to irrigation water. 
This permits penetration of the formulations into the soil 
together with the irrigation water. Dust compositions, granu- 
lar compositions or liquid formulations applied to the surface 
of the soil can be distributed below the surface of the soil 
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by conventional means such as discing, dragging or mixing 
operations, 

EXAMPLES 

The following Examples are intended to further 
illustrate the present invention and are not intended to limit 
the scope of this invention in any manner whatsoever. 

In all three of the following examples, test plots 
were compared to untreated plots and rated visually in terms 
of percent control ranging from 0% to 100%, with 0% 
representing no injury to the plant species and 100% 
representing complete kill of all plants. All types of plant 
injury were taken into consideration. 

The observed results from the herbicide treatments 
on each species for Examples I, II and III are shown in TABLES 
I, II and III, respectively. The observed ratings for the 
individual herbicide treatments are listed along with the 
expected ("E") and observed ("O") results from the mixtures of 
NMSC and atrazine. The expected results were derived from the 
control data using Limpel's formula (Limpel et al. , 1962, 
"Weed Control by Dimethylchloroterephthalate Alone and in 
Certain Combinations", Proc. NEWCC. , Vol. 16:48-53: 



E = X + Y - XY 

100 

where X = observed percent injury when 
one of the herbicides is used 
alone, and 

Y = observed percent injury when 
the other herbicide is used 
alone. 
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EXAMPLE I 

In Holambra, Brazil, plots were planted with the 
following weed species: Echinochloa crus-galli ("ECHCG") ; 
Brachiaria plantaginea ("BRAPL") ; Digitaria clliaris ("DIGAD"); 
Cenchrus echinatus ("CCHEC") ; Euphorbia heterophylla ("EPHHL") ; 
Bidens pilosa ("BIDPI"); Sida rhumbifolia ("SIDRH") and 
Amaranthus rBtroflexus ("AMARE") . When such weeds reached the 
3-5 leaf stage, they were treated with NMSC; atrazine; or NMSC 
+ atrazine, at the rates indicated in Table I. Injury to the 
species in each plot was rated twenty-eight days after treat- 
ment. The results of such testing, as the mean of two repli- 
cations, are summarized in TABLE I. 
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EXAMPLE II 

Near Vienna, Austria, plots were planted with seeds 
of the following species: Amaranthus retroflexus ("AMARE") ; 
Chenopoduim album ("CHEAL"); Chenopoduim hybrulm ("CHEAL") and 
Datura stramonum ("DATST") . When such plants reached the 3-5 
leaf stage, they were treated with NMSC alone; atrazine alone; 
or NMSC -f atrazine, at the rates indicated in Table II. 

Thirty-five days after such application, the treated 
plants were compared to untreated plants. The results of such 
testing, as the mean of 3 replications, along with the results 
expected using the Limpel Formula, are summarized below in 
Table II. 
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TABLE II 



NMSC Alone * AMARE AMACH 

12.5 52 47 

25 65 63 

50 80 80 

100 87 83 

200 98 97 



Atrazine Alone * 

250 20 18 

500 58 53 



NMSC + Atrazine * E O E_ _0 

12.5 + 250 62 85 57 85 

25 + 250 72 96 70 95 

50 + 250 84 99 84 99 

100 + 250 90 99 86 98 

200 + 250 98 100 98 100 

12.5 + 500 80 98 75 98 

25 + 500 85 99 83 98 

50 + 500 92 98 91 98 

100 + 500 95 99 92 99 

200 + 500 99 100 99 100 



* Application rates in grams per hectare. 



Due to essentially complete control of CHEAL, CHEHY and DATST 
by NMSC and/ or atrazine alone, little or no evidence of 
synergy was observed with respect to these species. 
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V 



EXAMPLE TTT 

In plots located in Illinois, Iowa, Indiana, Kansas, 
Minnesota, South Dakota and Missouri (three replications 
each) , seeds of the following weed species occurred: Xanthuim 
strumarium ( "XANST") ; Setaria faberi ( "SETFA" ) ; Abutilon 
theophrasti ("ABUTH") ; Chenopodium album ("CHEAL") ; Polygonum 
pensylvanicum ("POLPY") , Solanium ptycanthum ("SOLPT"); 
Amaranthus retro flexus ("AMARE" ) ; and/ or Polygonum persicaria 
("POLPE") . The plots were treated with NMSC alone; atrazine 
alone; or NMSC + atrazine, at the rates indicated in Table 
III. 

The results of each treatment (as a mean of the 
replications and location) along with the expected results 
from the Limpel formula are presented below in Table III. 
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Little or no synergy of ABUTH, CHEAL, POLPY, S02PT, AMARE or 
POLPE was observed due to the almost complete control 
exhibited by NMSC alone at the rates tested. With respect to 
AMARE, it is noted that this response (relative to the testing 
summarized in TABLE II) is not contradictory given the differ- 
ence in hardiness of the European and American Species. 
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What is claimed is: 

1. A synergistic herbicidal composition comprising 
(a) 2- (2 ' -nitro-4 ' -methylsulf onylbenzoyl) -l , 3-cyclohexanedione 
or 2- (2 ' -nitro-4 ' -methylsulf onyloxybenzoyl) -1 , 3-cyclohexane- 
dione; and (b) 2-chloro-4-ethylamino-6-isopropylamino-S- 
triazine. 

2 . A composition in accordance with claim 1 wherein 
the weight ratio of component (a) to component (b) is between 
about 1:50 and about 1:1. 

3* A composition in accordance with claim 1 
wherein the weight ratio of component (a) to component (b) is 
between about 1:40 and about 4:5. 

4. A composition in accordance with claim 1 
wherein component (a) is 2- (2 ' -nitro-4 ' -methylsulf onylbenzoyl) - 
1 , 3-cyclohexanedione* 

5. A method of contr riling undesirable vegetation 
comprising applying to the locu^ of such vegetation an effec- 
tive amount of a synergistic herbicidal composition comprising 
(a) 2- (2 ' -nitro-4 '-methylsulf onylbenzoyl) -1, 3-cyclohexanedione 
or 2- (2 ' -nitro-4 ' -methylsulf onyloxybenzoyl) -1, 3-cyclohexane- 
dione ; and (b) 2-chloro-4-ethylamino-6-isopropylamino-5- 
triazine. 

6. A method in accordance with claim 6 wherein the 
weight ratio of component (a) to component (b) is between 
about 1:50 and about 1:1. 

7. A method in accordance with claim 6 wherein the 
weight ratio of component (a) to component (b) is between 
about 1:40 and about 4:5. 
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8. A method in accordance with claim 5 wherein 
component (a) is 2- (2 ' -nitro-4 ' -methylsulf onylbenzoyl) -i , 3- 
cyclohexanedione . 

9. A method in accordance with claim 5 wherein 
said composition is applied postemergence . 
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